Role of PPAR gamma/nitric oxide synthase signaling in the cyclosporine-induced attenuation of endothelium-dependent renovascular vasodilation.
Evidence from our laboratory and others suggests a negative effect for cyclosporine A (CSA) on renovascular reactivity. This study investigated the role of peroxisome proliferator-activated receptor gamma (PPAR gamma)/nitric oxide synthase (NOS) signaling in the CSA-induced attenuation of endothelium-dependent vasodilations in phenylephrine-preconstricted perfused kidneys of rats. Bolus injection of carbachol (4 micromoL) reduced the renal perfusion pressure with a peak depressor effect observed at 2 minutes. CSA (5 microM) infusion significantly attenuated the vasodilatory action of carbachol. The specificity of this interaction was verified by the lack of effect of CSA on renal vasodilation caused by papaverine (50 nmol). The carbachol-induced renal vasodilations were also reduced after infusion of N-nitro-L-arginine methyl ester (L-NAME, NOS inhibitor, 100 microM) or 2-chloro-5-nitro-N-phenylbenzamide (GW9662, PPAR gamma antagonist, 1 microM). The attenuation of carbachol vasodilation by CSA was abolished in presence of L-arginine or L-NAME in contrast to no effect for GW9662. Pioglitazone (PPAR gamma agonist, 10 microM) abolished the CSA-induced attenuation of carbachol responses, an effect that was not manifest in presence of GW9662 or l-NAME. These findings suggest that PPAR gamma act tonically to facilitate renovascular dilatory response to endothelial muscarinic receptor activation. More importantly, NOS signaling downstream of PPAR gamma mediates, at least partly, the inhibitory effect of CSA on carbachol vasodilations.